June 3, 1952 

A. L. LEE 
SHUTTLE CAR 

2,599,061 

I 

;ï T T "Yo " 



June 3, 1952 

A. L. LEE 
SHUTTLE 0AR 

2,599,061 

59 

/NVEN TO, ; 
AIeTHUle. L. LEE, 



June 3, 1952 

1847 

A. L. LEE 
SHUTTLE CAR 

2,599,061 

Il 



Patented June 3, 1952 2,599,06i 

UNITED STATES PATENT OFFICE 

2,599,061 
SHUTTLE CAR 
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1 
This invention relates to a shuttle car, and an 
object of the invention is to provide en improved 
shuttle car in which the load carrying capacity is 
very high for any predetermined height, length 
and width. 5 
A more specific object of the invention is to 
provide a shuttle car in which there are four 
power driven steerable wheels provided with im- 
proved drive gearing for driving the wheels in 
pairs near opposite ends of the vehicle through I0 
drive gearing including « worm type differential 
which makes for a high ratio of body wldth fo 
tread or wheel gage. 
Another object of the invention is fo provide 
an improved shuttle car in which the load carry- 15 
ing capacity is made relatively great for ny 
given dimensions, in that substantially all of the 
driving motors for the various motor driven 
vices are located laterally of a conveyer which 
forms the bottom of the load carrying body and 20 
extends through a boom adjacent the discharge 
end thereof. 
Still another object of the invention is fo pro- 
vide an Lmproved relation of parts in a shuttie 
car which contributes to high capacity involving 
the locating of an operator's station adjacent 
and to one side of the discharge boom of the 
shuttle car, there being a pair of operating 
rnotors adjacent the other side of said boom, be- 
low which is a cable reel mounted for rotation on 30 
an upright axis and driven by one of said motors, 
the reel extending at least in part below the dis- 
charge boom. 
Other objects of the invention-will appear 
hereinfter, the novel features and combinations 35 
being set forth in the appended claLms. 
In the accompanying drawings, 
Iig. 1 is a plan view of a shuttle car embodying 
the features of my invention, with parts broken 
away; - 40 
Fig. . is a side elevationl view of said shuttle 
car; 
Fig. 3 is a side elevational view showing par- 
ticularly the discharge end and discharge boom 
and associated cable reel of the shuttle car; 45 
Fig. 4 is a detailed sectional view. showing the 
worm driven differential of the drive gearing 
tween one of the wheel driving motors and a pair 
oï steerable drive wheels; 
Fig. 5 s a detafled sectionl view showing a 50 
portion of the drive gearing for the cable reel; 
and 
Fig. 6 is a sectional elevational view of one of 
the wheel assemblies.. 
Referring particularly to Figs. 1 and 
drawings it will be seen that the shuttle cor of 

2 
my invention involves a load carrying body 
which is mounted upon a main frame, one of the 
side members of which is seen at 11 in Fig. 4 of 
the drawings. The load carrying body 
cludes laterally spaced sloping side w«lls 12 and 
13 provided with wheel receiving wells 14 and 
15 and an end wall 15, said walls 12, 13 and 15 all 
sloping inwardly and downwardly to a bottom 
plate 17 which constitutes the bottom of the 
open top load carrying body 10 and forms the 
material supDorting plate of a longitudinally 
tending endless conveyer 
cludes a driving head shaft 19 and a rail or dis- 
charge short 20 between which a pair of endless 
chains 21 run. Extending between the chains 
is a plurality of conveyer îlights 22 which in 
traveling along their upper run or over the bot- 
tom plate 17 convey coal or other material in the 
body 10 rearwardly along said plate 17, discharg- 
ing it over the rail shaft 20. 
Adjacent the rear the body 10 includes a dis- 
charge boom 23 which is formed by a portion of 
the bottom plate 17 which is preferably severed 
with respect to the adjoining portion which is 
rigidly attached to the main frame of the ve- 
hicle0 the boom 23 being preferably but hot neces- 
sarily pivotally mounted upon a horizontal «xis by 
pivot means 24 and being adjustable so as to 
raise and lower the discharge position of the rear 
end of said boom 23 by means of a hydraulic 
jack 25. In addition to the bottom plate 17 the 
boom 23 also includes substantially vertical side 
walls 20 and 27. The tail shaft 20 is, of course, 
actually carried at the rear end of the boom 
and the working run of the conveyer 10 convey- 
ing material rearwardly travels successively over 
the bottom of the main body portion 10 and com- 
municating boom 23, both of which constitute 
load carrying portions of the shuttle car. 
In the preferred form of my invention the 
shuttle car includes two pairs of power driven 
steerable wheel assemblies, there being a pair 
of wheel assemblies 20 and 29 near the front 
end of the vehicle within the wells 14 and 15, 
respectively. The wheel assemblies 
are of similar construction, except that one of 
them is provided with a differential, the other, 
of course, eliminating the differential, this fea- 
ture being broadly similar to that disclosed and 
claimed in my app!ication Serial No. 518,810, 
filed January 19, 1944, entitled Shuttle Car, now 
Patent No. .,457,569, dated December .8, 1948; 
the actual drive gearing, however, from the diï- 
ferential to the individual wheels being different 
as hereinafter explained. 
Near the rear end of the shuttle car there is 
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a second pair of power driven steerable wheel as- 
semblies $8 and 3[ which are similar to wheel 
assemblies 28 and 28. The wheel assemblies 28 
and 29 are preferably mounted directly on the 
main frame of the shuttle car, while the wheel 
assemblies 30, 3[ are mounted on a cross member 
$2 which is pivotally .attached«to the .mainframe 
af its conter along-.a longitudinally extending= 
horizontal axis provided by pivot means SS. 
In order fo provide very high carrying capac- 
ity for the shuttle car for any predetermined 
tread of the wheels 28, 29, 38 and 3[ and for 
any given length of the vehicle if i:s," of: COUrse,': 
desirable that the body 18.and::the bGoni-23.be 
as wide as possible, particularly adjacent the 15 
bottom. In other words, it-is desirabl that th . 
bottom plate [7 be just as ïvide as-posib!è. Tri 
provide a very wide bottom plate while' retaining 
the desirable characteristics of diving the whee! 
assemblies a:djacent opposite ends in-pairs_ frein 20 
. a commen driving.motor through a djfferential 
it bas been round, desirable.to employ: a worm 
type of-differeltial, In other words« the worrn 
type differentiaLllows a greater-.width-of-bot- 
tom plate 4 -or greatel  width-of- he bodF I -ïor 25 
any given ,tire tread or gage in:a drivë of the 
above genral haractel: incorpoïating the fea- 
tures-which-bave béen.found- pszticularly de- 
sirabie. - 
Thërefore.i drive the.wheel "    
ass.bl_s 2$and 30 
28 ff5m- a common electric motor 34/wlich- is 
connectèd to,a worm 3§:: Clriving.a worm type 
ring gear-6(see Fi.  4)of a diffeentiai mech- 
anism 3,  Whih diffeentialmechnism in' tu'n 
has difé)entisliy: connected oppositely extend- 35 
ing.driVe_ shaftg3  and 38- hàving, a common 
transVCse horizontal axi, the former of. which 
drivës a dishèd-ear 68which"in tun drives the 
wheeI Of he assembly 8ïthrOugh.a-universal 
joint. The driçe from the shaft 3T o the-wheel 40 
prefeablyfóIlovs the disblosure of ïny. Patent 
No. 2,38I:672, 'açed August 7, 1945, rather than 
my said ltent  N6: . 2,457;569: Stted another 
way, the-driVeWhih I prefer fo use is essen- 
tiaily £ht-0f/iny Parent 2,38i,672:except the 45 
diffêntia-1-tis"beën izi6difièd to provide a worm 
tyP differëntîI,- if tigvîng been found tht this 
alloWs a wîdèr:franle-to be placed between the 
wheel àssemlIîêfor any givén gage, tread or 
distancée bewïeen:said- wheèI àssemblies. 
THe:genëràl-:ïh-èéI.assenibl¢:is illutrated fla. 50 
Fig. 6 0ï the"drawîngs but incë: it follows in 
detaiI fh discl0sUre"0f my-Patent No-. 2,381,672, 
except for ttie woVrrï typëdifferêiatial, abbve men- 
tioned, 'it ned: no" special  descrïption beyond 
pointing 'Out certain' impOrtànt/eleTnents and  
relations which:contribute to thë improvement 
herein ciaimed. " The gearing- fr0m -the drivë 
shafç 37 to the-Wheel of the assembty 28 inelddeS 
a double Uni¢ersl joint 8 and-a largeinter- 
nally toothed gear 8 :the' axis of WhiCh is sub- 60 
stantially along the axis of' rotationof the WléC 
of assemblY 28.- If ïs thus evident that thè 
common axis 0f"the tw0 drive shfts 37and 38 
is appreciably spaced from the axis of rotation 
of the wheel of the assembly 28 and, as fllus- 6 
trated in the drawings is below it,. which is ira- 
portant sinCe the shaft 35 is in lignment with 

mon axis of the shafts 3, 38 and 2 and this 
spacing is in the saine direction as the spacing 
between the common axis oî said shafts 3L 
and 2 and the axis of rotation of the wheel of 
the assembly 28. Specifically the axis of worm 
3 is appreciably below the common axis of 
shaîts 3'I, .38and ,2. Tlïëîrportace of this 
spacing is described hereinafter.. 
The differential mechanism 3 is connected fo 
the main frame member I on one side thereof 
-laterally outside the dimensions of said main 
frarne and of said load carrying body 0. Like- 
wise/the adjacent driving motor 34 which drives 
the worm 35 is-locàted outside the la,er.al con- 
fines of thé main frame and laterally of the ad- 
jacent.side wall-i2, of said body I 0. Motor 
is located longitudinally beyond the periphery of 
the adjacent wheel 34, t0 the end that said wheel 
28 in swinging during ifs steering operation will 
nothit said motor 3.. Tlus the motor-3 does 
hot -restrict .the angle through which; Steërable 
wheel 28-can swing to effeCt steering: ' Said mo 
tor 3 is conneted to the worm 3 tl_0ugh: a 
splined telescoping drive shaft 38 anda lair of 
uniersal joints 8 and 4» one dt each end there- 
off, The positioning' of the motor 34 as well.as 
the di.fferential casing 36 laterally .Of the 'main 
frame member : óbvïously positions botti:.of them 
entirely laterally or to the side of the. conveyor 
|8-as a consequence of-whiCh the bottom platë 
7 may be positioned, very low in the' bodF 18; or, 
in other words, quite close fo the mine floor:Which 
c0ntributes to the high overall capacity' Jf Said 
body  8. The twowheel assemblies 28 -and 29'are 
interconnected by crósS shaft  which is splined 
fo the aforementi0nèd-shaft 38 and whichdrives 
the wheel assembly S- Cr0ss:shaft 2"is below. 
the plate- !  and consequentty below- the Upler 
run of the .conveyer |8:andïs prefer.ably between 
thé upper and lower runs thereof, similar: to the 
arrangement in the shuttle car discl'sedïn 
Patent No.-2,457,569. - 
The steerable, wheel, assemblïes -38 and:   are 
also driven as ,a pair. froma common electrie  driw 
ing.motor 3 through ppropriate universal,jóints 
and splined drive«slafb 4"which drives:a w0rm 
of-a differential mechanoEsm adjacent, the.wheèl  
assembly. 3  which' iz 'simflar. fo- the assemblF 
above - described.' in, association with :the, wheel 
assemblF 28 " Wheet .assemblies.-38 and 3/:are in 
turn driven from the:oppositely extending shfs 
of the above mentioned differential; the former 
through a cross shaft  -which. is gene-rall.y Simi- 
lar to cross shaft:: and èxtends betweéia--$he 
upper and.lower uns / of«the, con,¢eyer"|8!and be 
low the plate : Hereagain if is £o be partïcu- 
larl noted that  both the .diffeentfal Of :thè driv- 
ing wheel assernbties 38 ánd 3 and-thé:dtör  
are positioned laterally of the conveyer 
laterally Of the side main frame  rnémbër:corre- 
sponding to main frame member , though;'bn: 
the opposite sidCÙf-th unit,. If .is dis5 fo be 
noted that motor, 3:is 10nitUdiiilly ey0i4d the 
periphery of the Wheel of.-asêrnl¢ :3 «and is 
catéd iongitudiail.inwrdI thééof -anal- thtls 
longitudinatly. ïetwëen :th: tVláêël.- àsemblis 29. 
and 3 . 

a shaft-42 :èxtending to wheel assembly 29 on All of the wheel asséfnblie§i. 28;9,: 3.0-knd-3i 
the opposite side of thevehicle. It is desirable  are also prefér,bly-teealIe as: well. as  power 
in the interest -of high capacity that this sha-ft ' 7 driven and ço thîg nd-steëring mechanism gon- 
42 be as low as possible since it is preferably erally designated by the reference character--8 ' 
below the bottom plate :l . is :provided. which, may, for example, foIlw that 
' It-is furthermore-to be noted, particularly by disclosed in complete detail in:my applicatiòf/ 
reference to Figs. 4 and-6 of-the-draïvings, thgt riciN0. ,542 filed.August.30t94ï.:  " 
the axis 0f the worm 3 :is spaced-frm the Com- 7. - AbëVe=Set forth: thé' xïs-:0f the wSkm-$ ïs 
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spaced an appreciable distance from the axis of 
rotation of the wheel of assembly 28 and, specifl- 
 cally, is appreciably below it. Itis likewise 
preciably spaced from the common axis of rota- 
tion of shafts 37, 33 and 42 and is also appreci- 5 
ably below this common axis, which axis itself 
is appreciably below the axis of rotation of the 
wheel of the assembly 23. 
As a consequence of this structure the axis of 
the drive shaft 39 which interconnects the motor 10 
34 and the worm 36 is spaced an appreciable dis- 
tance from and below the axis of rotation of the 
wheel of the assembly 29. Therefore the wheel 
of assembly 29 in effecting a steering operation 
can swing through a greater angle before strik- 15 
ing the shaft 39 than would be possible if the axis 
of said shaft 39 intersected the axis of rotation of 
the wheel of assembly 29. In other words, consid- 
ering Fig. 2 of the drawings, if the axis of the 
sh.aft 39 extended through the center of the wheel 20 
of assembly 29 if is obvious that as the rear end of 
the vheel of said assembly 28 was swtmg toward 
the shaft 39 it would strike it sooner than it would 
with the shaft 39 in the lowered position illus- 
trated. This, of course, is due to the curvature 25 
of the periphery of the wheel of said assembly 28. 
Therefore, the worm drive for the differential " 
mechaniim 38 contributes in two particulars, both 
of which tend to increase the capacity of the 
load carrying body without diminishing the 30 
steerability of the unit. First, of all, this unit 
actually requires a less axial dimension between 
the main frame side member ! ! and the face of 
the gear 69 which allows a somewhat wider load 
carrying body for the same wheel gauge. Second- 35 
ly, if increases the distance between the axis of 
rotation of the steerable wheel and the axis of 
the cormecting drive shaft 39 between the driving 
motor 34 and the worm 36 which allows a smaller 
dimension between a vertical plane through the 40 
axis of the worm 38 and a vertical plane through 
the wheel of assembly 28, when it is in ifs 
straight-ahead position, for the same amount of 
steering swinging movement of the wheel of 
sembly 28, as compared with the drive arrange- 45 
ment, for example, of my Patent No. 2,457,569 in 
which a beveled pinion and ring giar 67, 89 is pro- 
vided and in which the axis of the pinion gear 67 
is substantially along the common axis of the 
shafts 63 and M which are ginirally comparable 0 
with the shafts 37 and 38 of this application. 
While the above re!ation of parts bas been de- 
scribed particularly in connection with the driv- 
ing motor 34 and associated wheel assembly 29, 
itis, of course, understood that the same funda-  
mental relation exists between the motor 43, the 
shaft 44 and the wheel assembly 3 !. In this con- 
nection itis tobe noted, however, that motor 43 
is located between the two wheel assemblies 29 
and 3!. Stated another way, motor 43 is longi- 60 
tudinally inwardly of the wheel assembly 3' while 
the motor Mis longitudinally outwardly of the 
wheel assembly 
The important relation of the parts above de- 
scribed in detail which provides for the greater 6 
capacity of the body f0 without restricting the 
steering, or, in other words, without enlarging 
the circle through which the shuttle car wfll 
travel, is even of greater importance in connec- 
tion with the motor 43, shaft 44 and wheel a's- 70 
sembly 3! than with the motor 34, shaft 39 and 
wheel assembly 28 for the following reason. In a 
compensating type of steering mechardsm which 
is generally employed in vehicles; including this 
one, as disclosed in detail in my application, le- 7 

rial No. 771,542, above mentioned, when the ve- 
hicle has its steering wheels turned the two 
wheels of each pair of steerable wheels travel 
through circles of unequal radii, and the inner 
wheel necessarily traveis through the circle hav- 
ing a smaller radius than the radius of travel 
of the outer wheel. As a consequence the steer- 
ing wheels are so tied together that when they 
are turned the inwardly turned wheel or wheels 
turn or swing through a greater angle than the 
outwardly turned wheel or wheels. As a conse- 
quence of the fact that the wheel of assembly 3! 
tends to strike its driving shaft 44 due to inward 
swinging of the wheel assembly 3!, it would nor- 
mally tend to strike said shaft 44 belote the wheel 
of assembly 29 wfll strike its shaft 39 since the 
wheel of assembly 29 tends to strike the sh.aft 39 
by outward rather than inward swinging movi- 
ment. This all assumes, of course, that the clear- 
ance between wheel 3 ! and shaft 44 is the saine as 
the clearance between wheel 29 and shaft 39 
when said wheels are in their straight-ahead or 
non-turning position. Actually therefore the 
shaft 44 is the true limiting elimint determining 
the maximum swinging of the steerable wheels 
of the assemblies 29, 29, 3 and 3! under the 
conditions assumed. This makes it possible to 
swing the shaft 39 outwardly, as viewed in plan 
and as illustrated in Fig. 1 of the drawings, slight- 
ly more than the shaft 44. 
This four wheel steering mechanism is con- 
trolled by a steering wheel 47 adjacent an opera- 
tor's station 48 which is located near the rear of 
the unit and on one side of the boom 23 in a 
pocket which is formed by the reduced width of 
said boom 23 ascompared with the overall width 
of the body !0, being located directiy to thi rear 
of the wheel assembly 30. As disclosed in said 
application Serial No. 7ïl,542, the wheel 47 con- 
trols a hydraulic valve 49 which in turn controls 
a motor driven steering gear 8 having a swinging 
arm connected to the steering mechanism 46. 
Since the structural detafis of the steering ar- 
rangement per se are nota feature of the inven- 
tion here claimed but are claimed only in com- 
bination, a detailed description thereof is be- 
lieved unnecessary in view of the disclosure there- 
of in my application Serial No. 771,542. 
The drive shaft !9 of conveyer !9 is driven 
from an electric motor 6! whlch is positioned 
outside or laterally to one side of the conveyer !9 
and main frame of the vehicle ,and is connected 
to the shaft !9 through gearing including a 
splined drive shaft and universal joints desig- 
nated as a whole by the reference character 62 
and reduction gearing 63 which is also located 
laterally of said main frame and said conveyer ! 3. 
Adjacent the rear of the vehicle and on the 
opposite side of the boom 23 from that where 
the operator's station 49 is located and rearward- 
ly of the driving and steering wheel 3! on said 
opposite side of the vehicle there is an electric 
motor 84 also 16cated laterally of the conveyer 
!9 and of the boom 23 'said motor .64 driving a 
hydraulic pump 86 through gearing including a 
splined drive shaft and universal joints desig- 
nated generally 68. The purnp 88 is aiso located 
laterally of the conveyer !9 and boom 23. Said 
pump 68 is the source of hydraulic pressure for 
a hydraulic control system not disclosed, part 
of which includes the control valve 49 and steer- 
ing gear 8, another part of which includes the 
hydraulic jack 26. 
Adjacent said motor 84 and pump 88 is another 
motor §7 preferably electric, though if desired 



if ma be hydraullc, which motor .57 drives an 
electric cable reel 8 through gearing which in  
cludes a generally upright shaft 59 (sec Fig. 5) 
having a sprockt 69 which meshes with an end- 
less follet chain 6[ anchored tu a ircular 
shrouding guide 62 which is rigidly attached to 
the top plate of the reel 56. 
As clearly illustrated in Figs. 1 and 3 of the 
drawings, the electric cable reel is mounted for 
rotation on a generally vertical or upright axis 
and a substantial portion thereof extends below 
the boom 23 and convoyer 16. This makes _pos- 
sible the employment of a relatively large reel 
which can handle a great length of electriccable 
63 which is reeled thereon, while permitting a 
relatively wide convoyer 18 in the inrest Of 
high capaclty, as aove set forth. This con- 
struction of the cable reel also does not interfere 
with the low overall height of th shuttle car 
which, of course, is on limiting factor. The 
cable 63 is adapted to extend rearwardly fzom 
the vehicle as illustrated particularly in Flg. 3 
of the drawings, or it may be extended forwardly 
by being reeved around a guide sheave or follet 
6. A ventflated resistor box 5 is providedon the 
rear corner of the vehicle above the cabte reel 
58, being carried by an adjacent, plate member 
of the body | 8. 
From the abov descriptionîç is evident that 
a shuttle car has been produced which includes 
the desirable features of four wheel drive and 
four wheel steer in the preferred and most spe- 
cific embodiment of the inention. In addi- 
tion, a number of expedients bave been employed 
to produce high load carrying capacity for any 
given dimensions. First of all, while preserving 
the desirable feature of drîing pairs of whoels 
on opposite Sides of the vehicle at one end from 
a common motor through  differentiat, .gering 
is emp]oyed involving a worm drive differenial 
which allows for a relatiely wlde convoyer |'$ or» 
in other verds, a relatively wide bettom load 
carrying bod. Also all of the driving- metors for 
the various, devices: are mounted on the. bód-y or 
main frame nd located- ltêrallF ou-twardly Of 
the conveyer 8, none of  said motors Seing- posi - 
tïoned, even in pCt, btween, the Iatera.i extreml.- 
ries of said coneyor. Ttiis irlcluis the-two mo- 
tors 3 and  which dr.ïv th whel assemblies 
2, î, S and S,» the moter | which drives, the 
the convoyer 6, and the motor 5 which drives 
the hydraulic pump $, sa-id hydrulic  pump-5 
being similarly located. It a-!so includes-the mo 
tor  which drives the electric cable-reel--. 
In addition, the positiorng of the-electïic cble 
reel  on an upright axis, a pertiin of it being 
adjacent one side ofthe discharge boom » 28 anda 
portion of it exending directly beneath  said dis- 
charge boom and the convoyer |-8 as it travels 
thereover, co-operates to produce a. compact ar- 
rangement ontributing towards, tte desired: end 
of high load carrying, capacity 
It is, of course, obvious that wi,hin  the broad 
scope of my invention; as expressed in somê of 
the claires, one pair of wheel assembIies; such-as 
the vheel assemblies. 2 and 2, ma'y be- ower 
driven with or v¢itlaoukstéering, theother wheel 
assemblies, such as-.whel«semblies 36 and 
may be only steering wheels, the diVing, mecha- 
nism in such case being-elminatedl In, adli 
tion, it is evident tllat othm nd quite difrrent 
forms ofsteering mechaism, maF be. proviged 
for the four steering wheel assembles 2, , 3 
and 3 | or- on]y two of- them as. tle. as rnay-,be, 
since-thÇ parçicular, formf of stceir mechà 

8 
illUstrated per se is not a signicant eature of 
 the invention herein claimel, it being claiïned in 
my compani0n application Ser. No. 771,52. 
]t may also be mentioned that the operator's 
5 sation 6 provides for the operator to sit on ap- 
pr0priate seats and selectively face either direc- 
tion, depending upon the direction of travel of 
the shuttle car. It may also be mentioned that 
the space laterally of the conveyer |8 or outside 
10 the receiving portion of the open top material 
arryg body  and vithin the ]ateral onfines 
of the body |$ is highty utilized. To illustrate, 
motor 
sembly  and lateraHy-of the convoyer |6 but 
15 within the adjacent Iateral extremity of the bOdy 
| ..M0tor  | is similarly Iocated on the opposite 
side of the vehicle ahead if whee! assembly 
Motor 
within the lateral boundary of the body |  and be- 
20 tween the wheel assemblies -and 3|. A con- 
troller box 6 is located on the opposite side of 
the vehicIe and between the wheel assemblies 
and , also within the laterl confines of the 
body |6 and laterally of conveyer ., The op- 
25 erator's station including the óperatoï's controls 
is located in the area at one side of the boom 
- and rearwardly oî the wheel assembly $$, ex- 
tending to the adjacent lateraI edge of the body 
|ff. On the opposite- side. of the boom 23 are 
30 the motm's g and  and the pump 65 together 
wth the resistor box 6. Below these units is a 
portion of the reel , a portion of which reel 
also extends directly below- the- boom 23. As 
preVioUsiy mentioned, boom 23 may be vertlcally 
35 adjusted about a horizontal piv-oçal àxis but, oî 
course, motors 4 and 5. as weli as. cáble reel 
56 do hot move with it but re carried by the 
body i or associated members connected to the 
main fzame of the vehicle. 
0 
Obvious]y those skflled in the ar.t may make 
various changes in the detaiis and arrangement 
of parts, without departing- from the spirit and 
scope of the invention as defined, by the claires 
45 hereto appended, and I therefore wish not to be 
restricted to the precise construction herein dis- 
clesed, 
IIaving thus described and shuwn an embódi- 
ment of- my invention, what I desire to secure by 
50 Letters. Patent of the United Stales is.: 
1. A shúttle-car including a main frame carry- 
ing an open top receptable type body dapted to 
carry loose coal, a conveyer in the bOttom of aid 
bdy operable to remoVe the loose coal. therefrom, 
55 four steerable wheels supporting saidbody, means 
for driving said wheels in pairs at opposite ends 
of said vehicle including a eparate driving motor 
for ecl, pair of wheels ai. each end Of said car, 
gearing connecting ech motor, with a pair of 
60 wheel at one end of th« car, each said gearing 
including a differentil, havinga worm type ring 
gear driver from a motor through- a driving worm 
located below and meshing with saii ring gear 
means mounting each said diffirenia and driv- 
6 lng motor laterally outsîdé said máin frame and 
near one of said whèels with each-motor lbcated 
loïi-ttdinlly beyorid the periphery 0f ttle al- 
jcêrt wheeL eàch said geàring alto inclu.ng a 
dive shaft interconnecting the adjacent motor 
70 and driving Worm and extelding- longitudinally 
of'said main frame and into-thepath of seêring 
swinging .movement of the adjacen stëerable 
w:heel:ifsaid swlnging moyement wère unlirnited, 
n Shaft - driving means, extnding  opp0sitë 
 dieotiofls.from each Said' differentiaI» one Of said 
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shaft driving means extending laterally acro.. 
said main frame to a po.ition near one wheel. 
2. A .huttle car including an open top recep- 
racle type body adapted to carry loo.e coal, a 
conveyer in the bottom of said body operable to 
remove the loose coal therefrom, means for .up- 
lorting said body and propelling said shuttle car 
including a pair of steerable wheels atone end 
of said frame and at opposite .ide. thereof, a 
common driving motor for .aid wheels, gearing 
connecting said motor with .aid wheels, .aid gear- 
.ing including a differential having a worm type 
ring giar driven from said motor through a driv- 
ing worm located below and meshing with said 
ring gear, .aid differential and driving motor be- 
ing located outside .aid main frame and near and 
longitudinally beyond one of .aid wheels, a drive 
shaft between .aid motor and worm in the path 
of swinging movement of .aid one near wheel, 
and .haft driving means extending in oppo.ite 
directions frira .aid differential, one of .aid haft 
drivîng means extending laterallY acro.s said 
main frame to a position adjacent one of said 
wheels. 
3. A .huttle car including an open top load 
carrying body having a discharge boom atone 
end, conveyer means forming the bottom of .aid 
body and extending through said discharge boom 
and adapted to discharge material therefrom, an 
electric cable reel, driving motor means therefor, 
and means mounting said cable reel for rotation 
on an upright axis and po.itioning it at least in 
part directly below .aid conveyer means and be- 
low said discharge boom. 
4. A shuttle car including a load carrying body, 
a discharge boom extending from one end of said 
body, a continuous conveyer in the bottom of said 
body extending through said boom and adapted 
fo di.charge material therefrom, an operator'. 
station located adjacent .aid boom on one side 
thereof, a cable reel adjacent the boom On the 
other side thereof, means mounting .aid reel for 
rotation on an upright axi.% at lea.t part of aid 
reel extending directly beneath .aid boom» and a 
pair of motor. adjacent .aid boom and said reel, 
one of said motors constituting the operating 
motor for .aid reel. 
5. A shuttle car including a load carrying body, 
a discharge boom extending from one end of .aid 
body, a continuous conveyer in the bottom of said 
body extending through said boom and adaPted 

to .discharge material therefrom, an operator's 
station located adjacent said boom on one side 
thereof, a cable reel adjacent the boom on the 
other side thereof, means mounting said reel for 
5 rotation on an upright axis, at least part of said 
reel extending directly beneath said boom, and a 
pair of motors adjacent said boom and said reel. 
6. A shuttle car including a main frame, an 
open top receptacle type body thereon adapted to 
10 carry loose coal, a conveyer in the bottom of said 
body operable to remove the loose coal therefrom, 
foui. steerable wheels supporting said frame and 
body, and means to drive said wheels in pairs at 
opposite ends of said vehicle including a separate 
15 driving motor at each end of said car, gearing 
connecting each motor with the pair of wheels at 
the adjacent end of the car, each said gearing 
including a differential driven from a motor and 
located outside said main frame and near one of 
20 said wheels, shaft driving means extending in 
posite directions from said differential, one of said 
shaft driving means extending laterally across 
said main frame fo one wheel, and universal joint 
drive means extending on a generally horizontal 
25 axis and connecting one of said differential shaft 
driving means to the wheel near said differential. 
ARTHUR T,. LEE. 
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